Introduction
It has been found192 that the natural beam polarization produced during the process of synchrotron radiation in a high energy electron storage ring can reach 92.4% in an ideal situation. The question that remains is how strong are the various depolarization effects which, under unfavorable conditions, may significantly reduce the polarization to a lower value. In the following, we will first discuss briefly the origin of some depolarization mechanisms and then describe a matrix method3 used to calculate the strength of the depolarization effects and obtain an accurate estimate of the expected level of polarization. Applications to SPEAR and PEP are included as examples.
Depolarization Mechanisms
In an electron storage ring the following depolarization mechanisms are considered to be important:
(1) In a storage ring without electromagnetic field errors, the closed orbit lies in the horizontal plane and the equilibrium direction of spin polarization ni coincides with the direction of bending magnetic field y, while in the presence of a static EM field error, this is generally not valid. Since the radiative polarization is built up along y, and only the projection along n survives in the storage ring, the net polarization is reduced by a cosine factor 'nfy. 5 , so we will restrict attention to the linear mechanisms below.
The Matrix Formalism
The reduction of polarization due to mechanism (1) can be readily evaluated. Knowing the closed orbit of the beam trajectory and the EM field everywhere around it, the equilibrium direction of polarization n' is given by the spin direction which closes on itself as the electron circulates around one revolution. The reduction factor for polarization is then obtained essentially by averaging the cosine factor n.y over all bending magnets.
To obtain the depolarization rate of mechanism (2), one needs an accurate description of how the spin and orbital degrees of freedom of an electron couple among themselves.6 It is well known that in order to fully describe the orbital motion of an electron, one needs six canonical coordinates (x, x', y, y' , z, 6) , where x, y and z are the horizontal, vertical and longitudinal displacements of a particle relative to the beam trajectory; 6 AE / Eo is the relative energy error. In the linear approximation, the transformations of the six-dimensional vector are described by 6x 6 matrices.7 It turns out that spin motion can be conveniently included by adding two more spin coordinates (a,$) to form 8- in halves to improve accuracy of calculation. Without field errors, the ideal lattice produces an equilibrium polarization of 92.4%. To simulate field errors in these machines, we introduce a distribution of vertical orbit kickers. The resulting vertical closed orbit makes sextupoles behave like skew quadrupoles and quadrupoles behave like additional vertical kickers. In the presence of these field errors, depolarization mechinisms (1) and (2) A similar calculation for PEP is shown in Fig. 2 
